Programmed-assembly system using DNA jigsaw pieces.
A novel method for assembling multiple DNA origami structures has been developed by using designed 2D DNA origami rectangles, so-called "DNA jigsaw pieces" that have sequence-programmed connectors. Shape and sequence complementarity were introduced to the concavity and convex connectors in the DNA rectangles for selective connection with the help of nonselective pi-stacking interactions between the side edges of the DNA jigsaw piece structures. Single DNA jigsaw piece units were assembled into unidirectional nanostructures with the correct alignment and uniform orientation. Three and five different DNA jigsaw pieces were assembled into predesigned and ordered nanostructures in a programmed fashion. Finally, three-, four-, and five-letter words have been displayed by using this programmed DNA jigsaw piece system.